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Why do we care about  the                            
(magnetized) ISM in  galactic halos?

Chemical evolution of the ISM/IGM 

Large scale structure of the magnetic field in galaxies

The role of feedback in structure formation (and magnetizing 
the IGM/ISM)

Dynamo theory, e.g. the helicity
 

problem
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SN driven
 

ISM we saw D. Cox’s drawing yesterday,  here:unknown

 

NASA artist
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Density Magnetic Field

Vorführender
Präsentationsnotizen
The MHD-simulations are presented here show the view from top and from the side. 1) The red blobs in the density panel are the bubbles created by clustered supernovae explosions. 2) The magnetic field correlates very well with the cold gas
3) The structures developed are very filamentary. A poloidal magnetic field component has been developed (right panel)
4) vertical channels. Chimneys, fountains...
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NGC4631 multiwavelengths obs.
CHANDRA (Wang et al)+RGB

SBd
 

galaxy
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NGC4700 HST/ACS 

(Rossa, Dahlem, Dettmar, 

van der Marel, AJ submitted)
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Dettmar, Wezgowiec

 
et al.
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SN driven fountain not sufficient

Melioli, …, Dal
 

Pino
 

et al. MN 2008
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(from Taylor, Cambridge Univ. Press)

Magnetic Fields and Cosmic Rays contribute 
significantly to the energy density
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from
 

Dahlem et al.

NGC4700 21cm continuum
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Halo of NGC 253:
•

 
X-ray emission

•
 

H
 

emission
•

 
HI emission

•
 

radio continuum emission
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20 cm VLA


 

Total Power

NGC253

Heesen
 

et al. 
2009
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NGC891

Adebahr
 

et al. 

Poster!
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Total magnetic field strength

local magnetic field 
strength

local Synchrotron-
 lifetime

equipartition
 

magnetic field strength:
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Exponential distribution
with scaleheight: h
perpendicular to disk: z

VLA: 6.2 cm
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distance from the major axis: z

typical scaleheight
 

~ 
1.7 kpc



Magnetized halos of spiral galaxies

Ralf-Jürgen  Dettmar @ MFPO2010                                        May 18, 2010

18

cosmic ray propagation speed (bulk speed):

close to escape velocity!
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Scaleheight vs. Synchrotron-
 

lifetime

Synchrotron-lifetime

to
ta

l p
ow

er
 s

ca
le

he
ig

ht

V
LA

 +
 E

ffe
ls

be
rg

6.
2 

cm



Magnetized halos of spiral galaxies

Ralf-Jürgen  Dettmar @ MFPO2010                                        May 18, 2010

20

“mean velocity”
 

of the rising gas?

“mass loaded”
 

velocity

Hill, Benjamin, Kowal, 
Reynolds, Haffner, Lazarian

ApJ
 

686, 363 (2008)

using WHAM survey
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VLA 6cm mosaic
 

(15 pointings)

Heesen, PhD
 

thesis
 

and Heesen
 

et al. 2009
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two component model for B

Magnetic field structure from rotation measure analysis

Heesen, Krause, Beck, Dettmar 
2009 A&A
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Magnetic field structure from rotation measure analysis
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Red: Halpha


 

Green: VLA 6.2 
cm total power



 

Blue: ROSAT 
(soft X-ray)



 

B-vectors VLA 
6.2 cm
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Lenc
 

& Tingay
 

AJ 132          Schulz & Wegner A&A (1990)     
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Heesen
 

et al. 
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Soida
 

et al. A&A submitted
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NGC5775

Tüllmann
 

et al. 2000
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large scale magnetic field structure in halos

the
 

global 
magnetic

 
fields

 in disk
 

galaxies
 typically

 
have

 
a 

significant
 poloidal

 component
 (based

 
now

 
on 

6+ cases
 studied)

Soida

 

& Dettmar AN 2006
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UGC 10043 in Hα

Matthews & de Grijs
AJ 128, 137
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Kalberla
 

ApJ
 

588 (2003)

Galactic gravitational potential
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Do galactic winds play a role?

Dalla
 

Veccia
 

& Schaye/LeidenSpringel/MPA
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Take home
 

messages:

•
 

the
 

presence
 

of gas in halos
 

incl. cosmic
 

rays
 

and 
magnetic

 
fields

 
is

 
correlated

 
with

 
the

 
star

 
formation

 
in 

the
 

underlying
 

disk

•
 

the
 

large scale
 

structure
 

of magnetic
 

fields
 

in halos
 has a significant

 
poloidal

 
component

•
 

cosmic
 

ray
 

transport
 

in the
 

disk
 

reaches
 

escape
 velocity

 
=> wind?
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The End

The work at Ruhr-University Bochum in this area

is supported by DFG, DLR, and BMBF/DESY-PT
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